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DB HEEE T OEERMARICGAT 5 TMIaHsH (Cytomedicine) ] EHESREH
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MEOFHCIVELDIZRIERFLCERY. SoICEMROELE - 2T 2EEFREY
BEZBHICEBRY 5D, R FOREBLBEOBERBADBRATEH TELLLEE
ZAbnd, LEA-2T, ChioZzRiRL 5 5MEEEBENEISINDZET. FLHT
SHRATRARAEEEMEZ DT SHRERFFENPAFTED, COKRGERANL.
ChFETHRERAICET 2ERNRFZER-HKR. FENSFFEATHITILF B
ERYDYDoAF AT LY I RATHALEZAPARA I OA TRIVIZERERMEEZ D
WIAMEEHRAL, 7A=Yy IGRR MARIZKRET S ETRRA MRERIZE ST
ELEELDODDAEFEEMED in vivo RATIN)—NDNERETHESLERHELTES:
Fig. D, LAL., ChETHRE L TEMEERAIL. EEEEVEOWHIHRAGTZZ
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Fig. 1 Strategies of medical application using microencapsulated cells “Cytomedicine”
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SETHEV, £, EREFIFCHRIZZRET LI LITEY. RLEUOYAS bha
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WTHBHOBEWRILED YA FAA VEEEBEEMEZ—EHMBICEY 71U/ —7]
REABRBIEEFORENAFINTVDS, LHALEGARS, EREEEEEMEOER TR Y
FO—ORBEICIYEEHEHBLTVI RO, BERARCBVTEENICEAEEEMES
FBTHSRELIAE L TOLEVRBIERANEZRET S, FCERDOEEEEE LML,
DEogmahs, BROGBICHFTEIEREEMEDOT YN —ICTEWTERRALHILE
Zoh, £EFHYEOBHHEE LA T OIRMARERORREA 21 HiZOEMARIC
IBEFRTARTHSEEAOND, TITEHI, £EIMEME O BHIHEEE AN
FEAf-. MEBEFEEMRAEAL LTIRA. £AOEEMRZE T LA CEWAREZTREICL
55EEBZ N SMBEHEAORKERAT=,

ERMIEIE, MPDITILI—XEEERBRML. BEBEEDA VAYUEHBT S L TIHE
BEEBEHICHIFLTLS, LHL. 1 BERFCEESRERELEICLYE B MR H
Bah, EELGA VRY oA THohT. SIS I LA TS (16, 201 &
WRFETIE, £ECBYSAI VRV UBREEZRELETEN, BEETEAORY VEFHIELTA
DAYIURUHEGZ LA VR VOBEEIBRESENEEICAE oz, | HERFRARETOISS.
BRGOBEI FO—ILOEEA VR U ESEFTSDBERHIDITESEFTHHEL,
BEAVAY VORTAFITIEERFICIYITOh B LAE< . BEChEEEZI> O
—ILTELMNE. BEOAVTSATURITEEL TS, LAMLENRS, BROA DR
VEEICB T AMBEI Y FO—LICEBRENH Y . BRFEHELA VR ViBHEEIC
FHBEMBEDFREVSEREZFEISATNS (17, 18), T, COBREEIEEICE>
TERBICEEARZNI L3 HY. BRBICHBTIEENA VR VREEZERT 1012
(F. BEEZEAI DBBMICMHEEZ I FO—LL 5 2HFOHENFTARTHI EEZLNS,
ZCTEEE. JVa—REoY—BEEzET oM AL -t RFZHART 52 LT,
LdOMEREMBRI AR EMIB L Fig 2),

MDA —RIEEEA VR U3 ibEEIC OVLWT, EEOSFEYMFDOESHE
BHoTRFEITZOERVPHASHIIShDoOHS (19, 20), LT, BERMBELERAEZENS LD
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—RIGEMEA VR URibieE AT SMEELEIEIA TS (21-25), L=A>T. #iia
HHFIOMIEY—RELTIhoMBBMERAT S C L E. MisRFOBEELCREREL
AHRTHIEEDKELRAY Y FEALTHY .. RETIETVXHERES HiatkTH S MING
MiEERAO-MEERAORREE ZOFEREIC OV TRET LT,
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Fig. 2 Strategy of cytomedical therapy for diabetes mellitus
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(26), COOmFEEIE. BENSDTIILI—ARIR, FEBTOIILI—XRKE. FETORE
HEDNSVRIZEYRESATWNS, CORAFCEZLEIZELTCLIDE. BREOS
UHEIVNRABRIZEET MMM ENDA VR U THDH, ELMITMIEEIC
BLTA VR UERBFHELTEY. TOTILI—RIGEMEA VR U EEIC DT
ZLOMBENMTHNTLNS (19, 20), £ LT, ERMARICHE TSI a—R Y —1HaERE
BADEMNMY & LT, AT AETELMEEMERIATLS (21-25, 27-31), LAL.
BE QMR L EBE R AEMNS LI —RARESA VR URibieEE T 2MEKEHITH S,
FOENTEH, AVRYTOE—F—FIITT VA0 T HREGFERRT SIS URY
IZYIRIANSELMEKEES A7 7O0—FIZEWT., ERLCHEBEENESLDDOH D
(21-25) ,
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—HEEICITETORVHLERDH S, MING HERIIXEE B Ml & ZEREOEEM TN I—X Y
H—BREFHF LT A, BIC6 MAATIEZD VI a—R oo —#aENEREMIZS T b
LTBYEBMMERLBZA VRAYURBRE—VETRTIEMMOATLS (21-25,
27-29), T TAHETIER, Chi 2 BEOMEREZ APA v/ 0hT)LICHA LM
HREREL, ZOTNA—R oY —BEGSTITH T ATOMBOETR - HEEIC
DT HERET L=,

KERMH L TE

(1) BTC6 #EERE & T MING M DHEFFIEE

BTC6 #HfE (Albert Einstein X%, Shimon Efrat &£ & Y#ts) (X 15 % horse serum,
2.5 % fetal calf serum (FCS). 25 mM 4 )La—X &% Dulbecco’s modified Eagle’s medium
(DMEM) [T, MING #ifd (RKERKXREXZEREZRMRH. BBFH—EE L YHES) X 10%FCS,
70 pM 2-mercaptoethanol. 25 mM 4’ )La—X &% DMEM (2T 5 % CO0,. 37 °C &£HT CiEE
L=

(2) $IIHAAPAT A Y OH T OHEH

APA =4 OB TILHRA~OHBOHAL Sun 5DH%E B2) #HELTIT-1=, BIC6 M
BESKEUMING #B8 £1.8% wW/V) FIFUBEFFIDLBETSIXx10% cells / ml &iF
B&ES5IZEAL., air jet syringe pump droplet generator ZFWNT 1.5 % CaCl, B&PhA~
BTIBHETYAINE—RERBTHEEBITTIVEESER. COTLFUEBYA4/0
E—XE5F=28,600 ORY L)Y 0.1 % wv) BEDTI0 oBEBOMERRL.
ZD%& 0.03% (w/v) TFIXUEEBRETANERONIIER L. APAEZLYREIZT S
BT, 251201 % (wv) RUDLUDUBEKRE00 % WNV) FILXUEBEFLIIL
BEUEBERYRLIToT=, RRIC 5 mM ¥ TUBBERKRTS T 5 SREEPHIERL. E—X
RBOANSILAA U EFL— T EHIETTILFUBTIVERSICAHESE, @lBHA
APARAoBATENE LTz, BH. BEETTATEETTL. FEFOBTIRERRIEKIC
&B%FE3IEITo=,

(3) BTIC6 #MREE KT MING MIRAD VLo —RBEMEA VR ) &b aesTE

BTC6 MRS KT MING #fEE 24 5 FL— M2 2.5%10° cells / well T#BFEL. 3 AR
IBEL, EHhERSIBRER. Krebs-Ringer bicarbonate buffer (KRB : 119 mM NaCl. 4.74
mM KCI. 2.54 M CaCl,. 1.19 mM MgSO,. 1.19 mM KH,PO,. 25 mM NaHCO;) < 2% L. KRB IZ
TIHETLA oFaR—2a Lz, LEERSIBREL. KRB T2 EIESREZ. YLa—X%
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0,01, 1.5, 10, 256 mM 25EF35 KRB 2 ml T 2 B4 >FaX—Tarv L, BEL
FEEWRL, A VRYURIA (PIVYLTFILRYT) ISTEREHRPDA VR VIREZA
E Lo ELEBCRYNDTIL—EBREREICKY EMEKERIL =,

(4) 24 ahTEILEA BIC6 i (APA-BTC6 #ifE) HIXUWAPATA /DA TEILEHA
MING #HEE (APA-MING #HR2) OOIEREMEEEAH

E52D & SIS L 1= APA- BTC6 #ifE. APA-MING MifaZ Z N T DIEEIEMICTIRE 51§
# (100 rpm) L7t=, EZBEIBHEIZG LT 1 £/21& 2 BEIZfTo7z. APA-BTC6 #HAZ.
APA-MING #HREDIEFEME(E Mosmann @ MTT & (33) ZZADHELTUTOEL S IZ1To7=,
APA-BTC6 #HRG. APA-MING #EB2 (100 pl of capsules) % 0.5 mg / ml ® MIT &% 2 ml
DiEMh R T 4 BERSEE L 1=, APA-BTC6 #ifE. APA-MING #HifaZxZh ZhEUL. £
formazan &% 10 % SDS / 0.005 N HCI [CTSE£IZ/A#EL. 0D 595-655 nm DR FE %8l
E LT,

(5) APA-BTC6 #ARE#H KT APA-MING #REDJ L —REEMEA VR 1) Vo ibeesTd

APA-BTC6 #HBAZET=I1% APA-MING #REZZhZEh 24 )RTL— FIZ 100 pl of capsules /
well TFEMUL. KRB © 1 B LA vFa~_—rL7, KRB T 2 ER#EER. JILa—X
#0.01.1.5.10. 25mM&EETS KRB 2 ml T 2 B/ >Fa~_—FrLT1z, BELFEZE
ERL. ZDOLEFDA VR VEEE. 41 AU 2 RIA ITTRHE L=,

EBREREBLUER

BTC6 #AREX> MING #RRIEX., JILa—RBEICKRLTA VR URT H5ZENFLNTE
Y (21-23, 25, 27-29). oy —#aeEE T HMBMEFIZRAEL TV ETEREICHERALG
WY —RThdEEZONDE, TITET., cNoMlBEOITIILO—RIGEEA R V5

Fig. 3 Glucose-stimulated insulin secretion

e from MING cells or BTC6 cells in vitro. MING
140 cells (2.5 10° cells, left frame) or BTC6 cells
L (2.5X10° cells, right frame) were plated in 24

120 well culture plate and grown in culture medium
100 & for 3 days. The medium was removed and cells
were preincubated in KRB without glucose for 1

140

MING cells

- =
o N
o o

Insulin secretion
(ng / 1 X108 cells/ 2hr)
(<]

o

concentration of supernatants was measured by

20 insulin-RIA. The cells were harvested for
01 1 10 100 0 04 1 10 100 Qquantitation of the cell number. Silver culum
represents the range of physiological glucose
concentration. Each data point represents the
mean = SD of four cultures.

80 hour. This buffer was removed and cells were
60 60 incubated in KRB with glucose at indicated
concentration for 2 hours. The insulin

E 40

N B
o O
ot

Glucose concentration (mg/ dl)



WEEIC DWW THEEREZ L Fig 3),
BRAGITIWIA—REBETICBITR4 VR URREFAELIzLI A, mMRETILa—
ABRERGFEMNICA VR VR EET S LRSIz, LML, BIC6 MAIXEENY
ILWA—RBEUTO 10N MNoA DR U DTENRO S, £EBHMIIILI—RXEETIE
AR VERDBEDH SEDA VR URMTTENBRE SNz, TOI LI, BTC6 iz
DTN —RGEEMA VR VR BEEZETHE0D. ZTOJTILI—R oY —HEenERE
MIINO—REBEELVEEREAIZOIRLTWAZ EZRLTWS, —A. MING #HREIX. &
B JILA—REEUTIZEWTA YR URMETERDMDELIFERLANILIZHFELT
BY., FEMNITIILI—RABEULEIZAYELOHTA VRY Ui ERET HHEEEZELTL
o COMBREELRELMEOTILI—IAREELEAZTHY . MING HENEEMNS LD
— At —HEFRFLTLS LV S UETIOHRE (21-25) #XFITH5T—2THo1=.
oM ZHEERAICRRT 2=0ICF APARA I 0 TEILIZHA L-RICHEA
ATEIVATREEFELTVWSZENVEFRARTHD, TTET.APATI8AhTEL
NTO BTC6 #MAaE MING HfaDHMALETR - HBEMICODWTHRE L Fig 4. TOHEE.
BTC6 MAAFH KT MING fABIL. LHLICAPARA VDA TEIATRIFICIEIEL., BEEEL
MBI CIEERETH >z, Ff=. PTC6 MMAEBE LU MING fMfaIX. Dia &+# 3 HAM
APA R4V B A TEIRNTEFARETH 1z TITRIZ, APA T4V O A T2IL~DHIE
HAREICLIEHEOTILI—XE2o b —HBE~ADEEITODVWTRELE Fig 5.
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52 ~ N
= o S 200 ,
= - iR L . |
g3 g5 ° . 150
2 S ) 60 - .
o 15 c = L ,'
© =~ = ; i
EE 28 4of |
O - £ - : I
=8 10 < 20} - |
v S e Z3
o] £,
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(=]
e

o

T T Glucose concentration (mg / dl)
30 60 20

Days of cultivation
Fig. 4 Profile of proliferation of APA-MING cells or Fig. 5 Glucose-stimulated insulin secretion from
APA—BTC6 cells under tissue culture condition. APA-BTC6 cells or APA-MING cells in vitro. One hundred
APA-MING cells (O) or APA-BTC6 cells (M), 5X10° ul of APA-MING cells (left frame) or APA-BTC6 (right
cells per 100 pl of capsules, were cultured in each frame) cells was preincubated in KRB without glucose for
culture medium at 37 C in 5 % CO. condition. The one hour. This buffer was removed and the cells were
N incubated in KRB with glucose at indicated concentration for
two hours. The insulin concentration of supernatants was
measured by insulin-RIA. Silver culum represents the range
of physiological glucose concentration. Each data point
represents the mean = SD of four cultures.

APA-MIN6 #HRAS(L:HEEE MING RS RHED T ILI—RBEMAS VR USRI —2FERL,
A EFZROEEMN TN —R o —BEEZREFELE-EFEN T ILLAEETHD &
AEIBA L=, Ff-. APA-BTC6 #HRE L 5iEEE BTC6 MRS & EHRICIES Lo —REEMIZS IILa—

(=]

culture medium was replaced every days or every two
days, and the cell viability evaluated by MTT assay on
the indicated day. Each data point represents the mean
= SD of three cultures.
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2t oY —HEAS T RLTEY. APATA 7 0H TEILADOMBEE AEE, HISEaEIZE
BB Z W ENRESNT-,

EoH WBRMERACLI 7O Iy I RBRBETILSNORERS

HIEDOFEREN, S EA ML EHEOEEM TN —R oY —#EEERIET 5 APA-MING #
Rk, 1 BERFICE LA AMEEEAE LTHELS LR Sh, 22T 13
BEREETFLSHMELTRAASATLWAR LT RV PO UERERBIIVREREETIL
E LT, APA-MING RO REA L LTCOFALE70 vV BRICKYFEEL /=
-, EBEBRHOERA ST NI —R oY —BESMEITILI—RAICTOT FLTHE
APA-BTC6 #IRRIZEI L THRBFOBRFZ#IT o1,

EBEHMB LT &

(1) BRIFETILIVADESH
5@#®Mﬁmwm7¢x(ﬁ*£ﬁﬁﬂ)§5ﬁﬁﬁﬁé!mm91/@ﬁﬁﬁ(m
4.5) [TBMBULEANLT RV DY (STZ, M) % 220mg / ke THRERES L,
2 BRG#%. 150 PEBRES LY I ROERFOAEEFRE L. MEBEAS 400 mg / dl LLE
DEDEERBETILIIVRELTHERAL =,

(2) BRBETILIIADLE

7 BRHOERBETILRVDRICE-EE—HOFEICTHERL APA-BTCE MFIX
APA-MING #HBg (5x10° cells / ml of capsules) ZREERIERE L1, H4&H. MIN6 Hifas LU
BTC6 #ABAIZ & (2 C57BL/6 T 9 REEHAETMIC NTEE A TIE H-2> THY. Thioia
ELVEIY FTHBERBTYIR BAB/c T X, MC NTRE,4T ;. B2) @FF7EP
I =V EERIZIH D,

(3) mMIEEHLVMPA VR Y VIRERE

150 PRGBS EEYIRAOEHRS VERMICELL ., FEZEF-, ComEFEFDOY LD
—XEEBLUVAVAYVEEEZINLI—X CI TRAR7a— FX#EE) HLUIURX
Jr RIAIZKYBIELT,

(1) BOBEFHHR
ARBAIAH 33 BEICBLT, ERTIR, BRHTIRABEUAPANING @IZE RS i
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BRETVRZEHLMCSH 4 BEBREBESE., ChovHRITH/Na—R%E 2 g/ kg TRO
‘5 LTz, 0, 15, 45, 120 RICE##RE VERMZTL., LROKBEAZE Q) LREOA
ECThEELS LIRS VR VEBEELEHEL.

UELDEBRRyoa—)L%E Fig. 6 [ZFRT,

A

Insulin %\
H i.p. injection I )

R Allogeneic
ﬁ A MT']C“: “’l'l'ss (Allogeneic) STZ-induced diabetic mice
csl;-l?m e (BALBYc origin)
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“14 0 14 28 42 49

(Days)

serum sampling '

i.p. injection
ucose tolerance test
STZ 220 mg/ k) L.p. injection ¢
APA-MING cells
APABTCE cells

(5X106 cells / ml of capsules / mouse)

Fig. 6 Protocol of cytomedical therapy for diabetes mellitus in streptozotocin (STZ)-induced diabetic mice
(Allogeneic model)

ERERELUEE

APA-MING #HBR FE 7=1% APA-BTC6 féﬂiﬂﬂ’&?n91:“/772551%0)5%)7:&%%?»?"71!:E5}
L. ZOnBELELEREZECINI -t o —#eda 7 28t EsoaBEEEEL
§00 f= (Fig. 7)., Mm¥E{E 400 mg / dl &L
o -7 EERTHERBE YD RIZ APA-BTC6 #

FS
o
=3
]

s00 BEEHRSL-EE. 4 BRICHHEEN
200
100 EEEFEFTETLE-:2OD., MPBEEIE

Blood glucose conc.
(mg / dI)

0+ . ZTNRLESHITETLSE. 15 BEE

0 10 210 3.0 4;) 5I0 60
Days after treatment TIZRBIATEL LTz, L, APA-TCE

Fig. 7 Blood glucose concentration of diabetic mice injected HAfAD S ILa—At Y —HES IO
with APA-MING6 cells or APABTC6 cells. One ml of
APA-BTC6 cells or APA-MING cells, 5X10° cells per ml of —RXEBERIZST7RLTWAED, IE
capsules, was intraperitoneally injected into streptozotocin
induced diabetic mice. The blood glucose concentration of HMMIBEEIZZEL =R ELBELZSL R

normal (M) and diabetic mice (@), and of diabetic mice injected oA S RS = _ .
with APA-MING cells (O) or APA-BTCS cells () was measured B Thh = &, F-H AR

7]
by Glucose C II test WAKO. Each data point represents the mean — s — e s
Py Slucoss CI1 s DI & 5 HRTBEINIZ FE L5338 1
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—77. APA-MING #EfaiR5EE. B5% 4 AEICOREENERHETETL. TOELENM
BEBCIEAH 2 HAMICEY EEMBEEEHE LG T, Chid, APA-MING HiaD
AEMI LI —Rog—EEICk Y. EROEEGHERATORIINI-IAEEEANVRY
VRBDBETRAT AT 74— KRNV OBBLREEICEHLIE-OTHS LfERESNT-, £
ZT. &5 L1= APA-MING Il E AN TEEM I NI —REEES VR B EfT>TW
B xRS B0, APA-MING MilaS5BEORAMLTOLEES UMb VR ViREH
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Fig. 8 Blood glucose and insulin concentration of
diabetic mice injected with APA-MING cells. One
ml of APA-MIN6 cells, 5X10° cells per ml of
capsules, was intraperitoneally injected into
streptozotocin-induced diabetic mice. The blood
glucose concentration was measured by Glucose CII
Test WAKO (left frame) and the blood insulin

concentration was measured by insulin-RIA (right
frame). Each data point represents the mean = SEM
of six mice.
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Days after treatment

APA-MING #BRa1% 5% 4 A B F COMmMBEEISMEERE, S EREBICEET EBIZH LT,
mMpIZEREDA VR U EInTz, —A, IEESEREE THESh TULHHIMIC
BWT, A VRAYVEEREEIOREREOEE (51 ng / mD) [#FESINTL =,
CDOTEEY., APA-MING HABIK in vivo IZEBWVWTHMBEICE LTS VR Y Ui EIT>TL
HBETHDZ EHHBRINI,

T BIZEHIX. invivo IZEH1T5 APA-MING HERED V)L 3 — RGBS VR Y V53 ibke Z 5Tl

356, BOBAFHREZT -

Time after glucose administration (min)

Fig. 9), EETHRICHBITAIMPA R VEBEHDE

Fig. 9 Blood glucose and insulin concentration of

5 700 =0 diabetic mice injected with APA-MING cells on oral
> 600 E glucose tolerance test. Glucose (2 g / kg) was
£ 0 2.5 administered orally into normal mice (H), diabetic mice
§4oo g (@) and diabetic mice injected with APA-MING cells
. §1 0 (O) after four hours fasting and then the blood samples
§ %0 5 were collected at indicated after glucose administration.
220 2os The blood glucose concentration was measured by
g 100 3 Glucose CII Test WAKO and the blood insulin
g ot . . . X % o == concentration was measured by insulin-RIA. Each data
0 30 6 9% o 3

point represents the mean = SEM of three mice.

X, BEFREONMLEFEL., OBEEETICHEMET LR, £, BREYIATIK, EB
HELFAEESh TSRO, BEFRICEVLTEMPIT, VR Y VidRBShiihofz, —
7. APA-MING fREIX 5B T, HEAHEODb VR VRENMRLZIZERL, BTT5HE0
53/88—2%FFRL, TLaA—RE oY —HEETIRICHERTH 0 DB TEL ZEANBL
MeELof=, COBBEETIRE APAMING BEEICHEITHA VR VEEHEBODEWVIE.,



APA-MING MBI DX EHBELICKFEL TLD LD EEZ SNz, 5. APA-MING HERRIKHERE
RIZFEELTHY., BEROPOTILA—REEZBRHATELRV O, 1 VRY U EFTBT S
FTICHEZELTLE- 3D LRI,

UEDEREM S, APA-MING EAIX 7Oz = v U BRR MAATRAMAEENS LO—X
oY —F#HRBELTEY ., JL3—XITHTIEEHEICH 30 70ELEHDHLOD, EM
BEES CLUCKRNMICEVRBEFERICHISTEIHATHL ZLARST,

CEZH OMME

SRS M. £EMGI L I—XIEEEA VR O BETS OICRERSF
T#%H5 glucose transporter type 2 (GLUT2) & KU glucokinase #HLERMIFEMICHIIL
TWH I ELFBATING (200, ChoDFIE, EWTILa—REME  (Kn iE - GLUT2 |
10 - 17 mM, glucokinase : 5 - 8 mM) THE=®H. EBHIT N I—XEEIZH VT GLUT2
4> glucokinase (XIF & A EHBEL TLVEL (20, 34, 35, LML, YILa—REEDLRIC
HEOBELFORERGEENEZTY . CLUT2 (CL2HEA~DTILIA—AORYRAAE LT
glucokinase ICk BV ILaA—RAD ) VBN TTHON D, TOFHKE. BEAMBEATERER. /T
VEERORIGHETL. KED ATP BEEIhS, 51T, ZO ATP I2&Y ATP {&FHE
AUDLFYRIHEAL, BT 5 ETHRANDALS I LRABEIY., Chhty
THNEBS>THRBEHPICHEET 54 X UL ICH B En 5, MING #ifalE GLUT2
1> glucokinase ZFEB L TS =8, L MlaL FHRICERBH I I - o Y—ZH#RFL
TW3EEZLNTWS (21-25), —FA. BIC6 MAETILX, GLUT2 4 glucokinase LY &L
57‘)L:|'—Zl:*=l LaEMEERYT glucose transporter type 1 (GLUT1, KmfiE ; 1 — 5 mM)
1> hexokinase (10 - 50 pM) ZEBAIICHRJTL TS (27), 2 GLUTT %0 hexokinase ([ B
RO MING {RRIZIXIZLAERBRLTEST (20, 24). ThionFORKREA BTC6 Miany
WA—REEHZBE IV I—IXBEMIZO T FESETVEEDEEZ OIS, T b, BIC6
HEIZEI LI —-RBEICEVTEILI—RERMYRAA, ) UEBLT 50, £EHIIL
A—RREUTTEA R URMERELZEEZ 5N,

CNDTNA—R Y —HEDRLSHaE APA T4 700 TILICHA L. TOHEE
[ZOVWTHERHLEECA, hTEIELTEZEAThOMERO VLI —X & oo —HiEE
IHELXZEZHTVWIENHEALT, 22T, APA-MING #iRE & APA-BTC6 MRRZ 7R T =
VBMEDR LT M UERERBETAIVRICES L-EC S, MFHEHLRER
1 BEUAICEEOREICESEL. T—2 (ZIERLTWEVLWSERRKRICK 2 SRS RERD
HELROON=, LML, TLa—X b0 —H#eENMEmMBERIZS T LTS APA-BTCE
HRESHEHTIE, TORELOBESTHAYKET TROKEEREG EOBELBEERERL, £



A 15 BURIZEE Lz, Chik, APA-BTC6 MIRAAEEMEEU T CHEREA VR Y Y
FBETO>TUVEED. BT ELEZSERL-t0EFEAONE, —H. EEGELH
BMERZEDINA—RtoY—H#EEZHET 5 APA-NING Mfa%i%5 L= T, EnEZ5I
FRCTEHK—EORET 2 vAULICEYEENBEELZHFL ULV, -, BOR
BEEOA VR UnibEeERE L& 2 A, APA-NMING Mifaik 58l > XY VEEE
SAEETIRELBELTH IO DBATW =, COTTRAALIZEKYTILa—RREMN. E
BIEIZE L= APA-MING {HRH B 4 VR 1) AR S WEMBES 5 2 T TEEMEAH D
B, EFRICEIL AT PRI LaALFaLS REEOMBEEE LR S € EMENSREFEL.
ETOEMEICIIEECHETEDILOLEAONDS, ERICEAFERBREZIToLIVRICIE
WTHTNA—REEHRICERABHONATE., ThAREATHGNGEREERZSISED
LTHEHY. EELENELZSISECTREREDEBEVHATHLILHHTES, 51T, &
DST 24 LIZERL-mBEEOEEEIEZ. BETHOATVWSS VRY VEERICBTSESE
DOMmMBEOEBRIBICHRZ EMa=-2L0THY . AHEEHFAOHRFINESEMEL LN
B53LEDTIEEVWEREbNhS, LEDHEREL Y., APAMING HIRITET I NI —XEZUH—ITE
hWBRHohdd0n, MBEELERICHECTAIORY VERBL, D OMBEOETICGE
LTAVRY VS EMFHILTEY. invivo IZBVLWTHTILI—REod—EeE#RF LT
WBIERTFE SR, COESIZ, FLa—REoY—#iecHT oMEERAE,. #HA
MR MPBEEERMT I E TRERDA VA VEDBT IRERKRERDET 51T
AT I24—FNy I BELGEDORATHEZZOEEFALEZIOTHY . CORFNEEY
BRBREIZGY S DD EHFSINT,

ZONa-Rteoy—aEE AT AEAEERE E MISHT 558, BEBSDES
HEAEHIEI A TS, RFARCHSGEOMBERLICLER#TH S, LA
T. HBMAFLOT VW FOS vy I GHMEEERATSIC LGS, LAMALGA S, LT
DRFIZBVT, HEERFHZ7OS vV BRAROIIRICEETH L. KRR DKM
REREZFELHAMBICHIT 2RENEEICFESIS I LEHELTLS G6), ED X
SHERTTHLHAMEREETWAZEERERLTLSD, YORDHRELIELIFERIZEH
Wl eEsHohtTtasY QN YHORADEHRER, SHAMBINRETETH-TH, EF
~ADERGAZEELEES. £ FORERERN L HAMEZ R 8E T H S MIEEDH
%%, LI=A-oT. &YREMAOREBAD GHAEERAZEARL TOL O, &RitR
EZNSLHAMMERS(CRSTELCATLZRARTILELRHI I EBRDNS, £2T
RETIE. lPA T4 0 TEILDOEERERBEEICOVWTERL,



FE MettRFAoEERERET

mREtESAICHAT SMiaE. RERMLOEHZERTIEVSHANL, BOMIEE
AWSDAZRETHSEEZOND, LML, BEMHMEZAVWSIES. BF—A—AICHR
ZEBITHIVLELHY. SHICECORAL S BEEE L -REEMRZHAE L THELM
RHETHRT SOITERICRETHD, -, FEEZOERFLEOBCHBESICELY
REETBRLTVLIEEN S EFEECHIRITEDEL, LA ->T, MEERFIFIET S
MiEOY—XELT, FECOMBEEAAESHEELGL, Bl E/ =y &
FASzZy OGO 2 DIIntohdd, £/ D=y o GElROF MG, MiEmEEXD
REEAERICENO, RERGOT7F 74 73F2—2 3 v I R TAREEOERMN Y«
IWARZOFEREN RS TLS (38-41), Li=A->T, MBBEEROHEREZR/NRICT
BIEVPTANARRORERNEZERET L. HlaRHAlE LTRE7E =y ililaz
FRATHCENRUTHSERDNS,

FE—ETHERLELIIC. FTASIZYILHBRIIBVT APA R4 98 ATELIERR D
RERMDOHAMBZRIFEIGH L. £7 - HESE S 2IBRTHLI AL ME Ao T,
LIOLAERL—AT, IIANATY F—T%#HALz PA T4/ 0hTELE7AD =
VIRBIIREETSHE, RRAMOBRERERTERIELLNA T F—<#RaIZxd 545
EAFEESHhS (36), Chld, FECHROMBHET ORBRLEENAPATI IO h TzLh
SFERMIICDMBENS-OTHSEEALND, =, PATA7ABTILIE HEA LN
ATY F—IDoRBINEDFEN 15 AOMBELFEEBIEIDZLEEZDE. W
R —AARMEFEHEREERICICE YHAMBEIMEE SN DR EEET H 2 EIETERLY,
RRI7OD =y I BRBEICEB T ERRIGICEWVWT. BERBTHMRBERES X UREE
REROERERICEVIBEEINAS 2 LA/BESATEY 42, 43). MBEERARFIEL 7O
IZVIRRA FORERERD DIEESNBREEREAT HAERETAICEALND, %
CTERETIE, #AEHAZ7OP =V I BRI FADEAZTEHIBLTLSH, & UIBE
HEHE LTEERERICKDEHEREARBIYDPTVVE/ Sy rhER 44) £FHER
ELTAHWSILIZKY., PATL U 0D TRILDORERERERES ML /-,

E—H HMREHACLIE/ Py I LBERFETILENOFRENRS

MEERAL, 70029 70K MR THRBRARICED GEREEVELRYET
JNY—F B ENTELZRFTH S, —AT7DHRZRABBKRLET 2EFTHD &
WA D, PRI ZyIGHBERVEES. CO7OREOMBEEZHBRTLIEE. B
RIZEWVWTAERETHY .. MEERAICFHAYT SHMBICET2REOFEEEMELET S LE



TERWN, Fio. APARAIOHTRILE. HTFER 5FORTFEEBSES 5 L L1
LThY. Hlk—RkEN LE-HEEERGECY 55 EEL 00 @5, 46), LALY
MRo. E—ETRLELSIZ, PASI=S v HETYRORIZENT, MRMESEIEHHE—
BAEN L RERERA DIEREN S T &4 < BRI L TU -, —RICERET IS
FEBEEEET I RAHERTAZRELTEY. CORTFORRICEYTY RBHEEEL
IS LR RERIC & SMBEES 5 HAMMARRLTORAREAER Shiz, —F
T. LYETIY FELTRWNM=T I ROBKEEEERCEN S EAASATEY G, 7
OCI=v /s BEI9RORT APA T4 9 05 TR OB REREMEEERSCHET 52 &
HTEHNERPhS, 20T, AT, ¥/ 1=y o RBBETLE LT APAMING 4@
BEBRBETILS v FERL. APANING MBBEEOBRES v FOBERFERNEEE
Bz APA =45 0h TELOREREREEEER L,

EBRMH L FE

(1) BREETILIY FOER ;
b BEOMEE Wistar RSy b GEKEBRHE) % 5 HEERE. 50N/ T UEES
& (pH 4.5) ISBBLIE=RA LTV RV (ST2) % 45 mg / kg CTESHRM SRS LT
2 BREI%. 150 HEEESEES Y FOEEHMEBEELRE L. MBEEAD 400 mg / dl LLE
DEDEERBETINT Y FELTERL,

(2) BRBEETILIY FORE

E—EFE—HICELAAET APA-MING #A8 (5x10° cells / ml of capsules) %EAH
L. 7 BROBRBETILSY Mz 1x10%cells / 0.2'ml of capsules, 3x10°cells / 0.6
ml of capsules F7=[59x10°% cells / 1.8 ml of capsules M APA-MING il % ERERNIRE
L7,

(3) MmEEEDRE

APA-MING HIBEZHBELE=Sy b, EES Y FERIFUEZELTLWEVWERES v F 2
150 SRR S, BESRKEHIVIEHRKE YEAMCHEL LOE G-, MEFEPITIL
A—RBEEFSLO—R CI FRFIa—IZKYBIELR,

(4) #EORKFEHER
HoMLH ABRBESEEEES Y b BRHET v bEX APA-MING B8k 51% 16 8
HOERKES Y MFNa—R% 2 g/ kg TRA/S L, 0. 5, 15, 30, 60. 120 &%



[CEREFREH S VIR HIRE Y IRMZF(TLY, IhA DR Y VBEEA VAU Y RIAITRY
AEL,

LEDEBRRS T a1—)L%E Fig. 10 ITFRY,

BH. TOMOERAEIZONTIE, AiEETORBICET S,

, Insulin

APA-MING cells STZ-induced diabetic rat
(C57BL/6 origin) (Wistar rat)
-14 0 7 14 21 28

L.p. injection
(Xenogeneic)

(Days)

serum sampling L

i.p. injection
STZ 4Smg/kg) ;0 injection
APA-MING cells

Fig. 10 Protocol of cytomedical therapy for diabetes mellitus in streptozotocin (STZ)-induced diabetic rats
(Xenogeneic model)

ERERESIUEE

APA-MING HifaZ €/ Oz = v I BBAROERET v FIZIRE L., ZORRBAEDRER
atlLf (Fig. 1), 400 mg / dl LLEDESMEEREEZRL-ERES v M. APA-MING e
%535, 1x10% cells / 0.2 ml of capsules BHEHTCIXNBEENETAS<EDHON

[ Fig. 11 Blood glucose concentration of normal

— ————n rats, diabetic rats, and diabetic rats injected with
_— APA-MING cells. The blood glucose concentration
i of normal rats ({J) and diabetic rats () was shown
: on upper frame. Each data point represents the mean
+SEM of three rats. 1X10° cells / 0.2 ml of
1x10° cells / 02 ml of capsules /rat  capsules (second frame), 3 X 10° cells / 0.6 ml of
capsules (third frame) or 9% 10° cells / 1.8 ml of
capsules (bottom frame) of APA-MING6 cells were
intraperitoneally  injected into  streptozotocin
3% 105 cells / 06 mi of capsules /rat ~iNUCed diabetic rats. Each data point represents the
value of indivicual rats. The blood glucose

concentration was measured by Glucose CII test
WAKO.

Blood glucose concentration (mg / dl)
388 888888888

9 x 108 cells / 1.8 ml of capsules / rat
0 10 20 30

Day after treatment



Ehof=, £t=. APA-MING #HRa 3x10° cells / 0.6 ml of capsules xS EH TIE. 8 Hid 1
FllcELTRS% THEICEEOBEEETEELRLZN. CORRIREEREEY. K5%& 4
BECAVTHEETTOSMEREIZR>TLE 1=, APA-MING 2 9x10% cells / 1.8
ml of capsules 5 TIE. 6 Hldh 4 HlIcHEWT—HUNLERFAEDRILIBRIN, £
N56 2 FliFEER 20 BEFCTEROEEZHFLTLELON. &5 1 hARICIEL
T2HD5y bELMBEIEMRERECR->TLES ., 2O 2 FlIZHNT, EEME
EZ#EE L TOAEMPEnhIcs DAY UHAREESAEZEOD. 5 1 AARICEVNTIE
Mz Y RY v EhiEhofz, ESICF—RIZERLTLEVA, &5 1 hARIC
REREAA S APA-MING MIREZEW L A T L RAOMBOERFEHRZREEL-EZA, hTEL
NOKEDHEMATERL Tz, SO ELY. BRES v MIBTHSMBEDEELIE,
/Oy HERRA MRRTERELTLV: APA-NING e SR EShdA R VIZK
UZERShiztD&EEZ NI,

ZZTC. COEERLMN-T B8 APA-MING #HA3 9x10° cells / 1.8 ml of capsules #%
E#% 18 BRIZBOARAEHERARZTo= Fig 12), EES vy FTREILI—REEE, @

Fig. 12 Blood glucose and insulin concentration

Seoof =3l of diabetic rats injected with APA-MING cells on
ésoo L f‘\.\. E N oral glucose tolerance test. Glucose (2 g/ kg) was
S0}t g f administered orally into normal rats (1, upper
‘55 200 F Pn.n cg;; f framc‘e),. diabetic‘ rats (M, upper frame) and iiabetic
S o rats injected with APA-MIN6 cells (9X10” cells/
§8°° E3[ 1.8 ml of capsules, bottom frame) after four hours
5600 N Z 2} fasting and then the blood samples were collected at
Daoot N =1 Zg% indicated time after glucose administration. The
g 200 //_\\— § ol blood glucose concentration was measured by
m e o Glucose CII Test WAKO and the blood insulin

0 30 60 90 120 0 30 60 90 120

v concentration was measured by insulin-RIA. Each
Time after glucose administration (mimn)

data point represents the mean=®SEM of three rats
(upper frame) and the value of indivicual rats
(bottom frame).

EEOLFEESIChhA VRAY VREALRL., OEEQETICHFNmPS VRY VRE
AETTIEVNSEEREEEER Lz, —H. BRKEZ Y bTR, JIL3-ABELLF
CAEMBIZA VRY VidEHENEAN ST, THIZx L., APA-MING #Hf2 9x 10°cells /1.8
ml of capsules ¥EFIZHULT, BOREFIA, SBICELEERL TLW AKX T, mE
EALFLTEMmMBICA VR vidREEShiEhof, — A, EEMBEEZ#HIELTOEE
Tlk, HIFLAASEMPIZA VR Y UARKREEh, APA-MING Ml La—RERMLT
ARYUEDBLTWAZENHBALTz, LAL. E—EFE_HOTIRADZRTREOLN
&3y —TRINaA—REEREA VR R BITBERENT ., APA-MING MRaDHEEA
BRICETLTWSEDERbht-,

UEDERKLY., APA R4 0AhFIVIZEHASHh MING fREIZ. €/ Pz v P &R
T—HMICERTRETHILNDD, KEOHIEEESET CIIRRELTNS I EANARESH



fzo €/ 2290 GEROBEIZEN T, RERERICISMBESNMERRISICKEL
BELTWAILEEERTSHE 44, APA =498 A TEILAD NING fERAHN KX FDKME
RERDLEHEEShI-AIRRENBSVEEZ SN,

EZH APA 49 0HhTEILDEEGREREEESEME

AIEICBWVT, APA R4 N TEIIE7ZESIZY I HETIRDRICELNTHAMBD
RS ZTEEICL., AR FOMBAKRER, SHAMRERETERSTIEARTHS
EFBREICH ATz, — A THEHOHERN S, BRERBERVIEERCOPOLHERZELSE/
DIZYIRRIIBNT, APA T/ 0 TN EHAMBERERETHE  LARES
N APAT A Oh TEIOREREREEDOTITLESHER SN, T2 TERETIE. invitro
BERICEY APA R4 0hTELOBREGRERBIEICOVTEERT S LE LT,

ERMBESLUAE

(1) 2495 MING #Raim:EnR

MING #fa (1x10°cells) ## 1 BREIC 3E. BAABRRE CAKREBHH) (Z#H
ARAtEE Lz, RERELY 7T BRICEDRE VEERLL. {ohf-HumE% -80 °C THE
HBERFEL

(2) HXH MING MianmEICxd Z58E8 MING #AE%4 S U APA-MING e IiEHitEsE
{i

44 MING $IBainmmiEICx 3 A8 MING #ERa4 S TN APA-MING HRadiEiE(x.
nA-fAAREFEREEEEAIC K YSEM LIz, 10 % FCS &% DMEM [Z&E L 7= APA-MING #
fa% 100 pl of capsules / well T, ZEf-, &k MING #iia%x 5x10°cells / well T 24 5%
TL—FHEEL. Y FR MING MlERmEZRERET 1. 3, 10 % &5 & 5ICHEm
Lf=. 37°C. 5% C0, ZHETT 24 BAA o Fa~"—2arLiztg T PokAIic&kVUE
ERZAELE, G, MING BlanEFE ) [RUTFICRIRKIH->TEHLE,

£FEE %) = [Al / [B]l x 100
(Al : HYXH MING Mam:ERMEED MIT ;&
Bl : RAFqTarbko—io MT EF

BEHE, AT 732 bA—)LO NIT BT APA-MING IR E 7= (dHERE MING HEREZE 10 %



FCS &% DMEM OHAFTA oFarR—2a v LiHadn NT EERLTWS,

(3) FEEIERIEZEIT o= 7Y MING MERMFITHT S APA-MING e EHiiEET
FEEME B4 MING MBI EDRRE. LROFETRARE LYY FHmEE 56 °C.
30 HEAMEBATEHIETIToz. FEBELEZFT o= Fi NN @iIRmFICHT S
APA-MING #RaMIERMIZ. EROMK-BNKEEREEHFECTEMELE. o6k, BLE
H L CIEEEBEMEBET o =0 MING HlsfmEZRKEET 10 % &G5£S TH
mif,

EBRREBSIUEER

APA 24 O h T DK GRERBERELTEY 57-6. APA-MING MigZ D4 Fin MING
M mERME P TIEEL, MING MOAEFEZEFICERE L Fig 13), EEHO

Fig. 13 Resistance of APA-MING cells against
rabbit anti-MING6 cells antiserum. APA-MIN6
cells (M) or free MING6 cells (O) were incubated
in DMEM supplemented with 10 % FCS and 0, 1,
3 or 10 % rabbit anti-MIN6 cell antiserum at
37 °C in 5 % CO, for 24 hours. The cell viability
was evaluated by MTT assay, and % of viability
was calculated as follows ; (% of viability) =

100 &
80
60

40 [

Viability (%)

20 [(OD595-655nm of antiserum (+) cultured group)]
0 [, 0 / (OD595-655nm of antiserum (-) cultured group))
X 100. Each data point represents the mean=+SD

0 2 4 6 8 10 of three cultures.

Antiserum concentration (%)

MING #RBaIL. HMFERMERZ K EECTHOFREEREFENICEET SN, HITH3 % OHhum
BEETCLERCEESINT, £1-. APA-NING Mt RS EEKENICHANBOES
AR S, 10 % FFRNEHh P THEYOMENEET S, COBRIY. APA 7
17 0hTELVEHIBREOEERERBEEZAFLTVLEL00. TOREERTTEET
HHZEHHERLT,
AHRRTREICHHELMERSBMBHR SN TE Y. EFRNICEESh-EERAIL. F
HADEEIHEETAMBERAICEICHERLTVWS, LEN->T, BIKO APA 219077
I DEMGRERELETIE., HAMBERI FORERERICKIHABESH,H SEREHT
HRELHEREN, Tz, HMEEHFICERT ML LJXREICE->TR, 7Rz =
VIRV Iy BEROMBENALLBETIALARRERICKYETEINSC
EH+RITHYSS (45-48), Thih 2, HlaRHFOAMNE - RetESo(CAESES
=®Ict, BERERICK ZHBRESRED S HAMKE T2 (R a7 MR H % 5
RIBZEPBEFARTHIEER DN,



ST, —RICEHRERICL IHREFE. HFEZEN L-AEREREICIYSIZRIS
hd, EZT. APA A7 0D TEIVICHASK-HROBERERIZLDGEN. HER
EREICKSEDOHEFEET 516, APA-MING #BRE% 2B i MING HfaimiE. FfIE3E
B YBRRELETIE-RMERMISh D CIEEROH AMBEOEFS FIBEICKRE
Lf= Fig. 14), MIERMEBIZE LT, APA-MING iR EE SN TLSDICH L, IEE

100 - Fig. 14 Resistance of APA-MING6 cells against normal or
immorbilized rabbit anti-MING cells antiserum. Viability
80 1 of APA-MING6 cells was evaluated at 24 hours after
9 supplementation of 10 % rabbit anti-MING cell antiserum
Tz %01 (0D or 10 % immorbilized rabbit anti-MING cell antiserum
% w0 - (W). The cell viability was evaluated by MTT assay, and %
g of viability was calculated as follows ; (% of viability) =
20 [((OD595-655nm of antiserum (+) cultured group)l /
(OD595-655nm of antiserum (-) cultured group)] X 100.
o _ Each data value represents the mean = SD of three
Normal Immorbilized
- cultures.
Antiserum

L MEFMBHIZEHS LT APA-MING #f8IE,. < EFEShGh o2&k Y, APATA/ B
ATV AOMBIERHEEREFEEICEYEEShEIEAREEN -, LEOHRLY., #
RRERA R RERBEZIERLIIAET HEHICE, RERERICKSHRIEEESZE
BIIREEZERFTHAMBRERELLENMFHT S LATBETHSEEX DN,

S ME

CNFETICEECOMBE-THEGFERIERT MBI, NA1FANATYy FEATL
BROSETRAICITOATINS (49-53), BE. FACOMRFE-THEBEEARRTRE
ICHFESES SBEELT,. BRI hTIL (32, 36, 54-59) HdFRO—T 7 (/38—
(60, 61) LWL of-HEHENLELAHALNLNTINS, SHITHICEHIERF v /3— (62-64), Fa
—TIRTINA R (65) PLMEEET/NAI R (66) BENRHB, £F-. ALSLATLEAHEE
BEREHICVIL—SILOERETS7H0—X 60). EBAFAEHLTHNLIEET BT
WEVEE B1) ®RYE=ZLTII—INyYT 6]) SLIZIEEkEZL—-Fo )=+
WHEEEFa1—T (65) GEHKLTHD, ChoiBEE, MENICHAMBEKRI PR
ML OEMETELICHAZL. X FOMRESNE T M2 LEBCEEETS
MiC /S X I ZFE2RBETERLVS, M RERIOHAMELZRERATETHD . L
LEAS, RPCHRLGZEDELNFENEDHDBRETLICHILET 35 IL RN EBEE
HATHCELERHETHSEEAONTLS, ST, AMRTHLTWLS APA 714507
TN OEERERBREICOVTRIEITo 1=,

APA-MING #ifaZ €/ D= vV GEROBERBEETILS Y MIBRET H L —BNGHER



BAEDRIBERINEZL00. | 7 ARICELETORERRES v 'S EOFMBEKEIZR
S>TLFE-Tz, Ffz. TRICIERLTVWELWYSOBEIR =5y MEERMNS APA T4
IRhTELERYE LHAMBOEFEZHET S, HAMBIERL T, DL
(. BHERENMERREOEELGRBZELCLTWEE/ P2y I GRA MERIZE T,
APA 24 o OhTELH, HAHEEZRX FORERERMORRTERVILEZRLTY
%, EBRIC APA A O TIDBRERERBEE. nviro WERTHELLZ A, #H
AffasimEC &K VESIN i, £z, COHRBEFTEEABEL-RMLFTICEVTHRRES
nahot=l kY., BRRIILYHAMEI/EEShELDEEZIONT

ErO7RD =y I RERBHEICE T HEERIS TR, BEBRSIHERERERELUV
HREREROWMEICK VBRSNS 42, 43, 68), LA > T, flEAROEKRCAZES
BEL5E. HAMBEZAREAEROAGLTRERERN S IRELZTAEEL AN
EEZbN, HIEERERSLURERERN SHAMBZE2CRHTRTAEEELE
FRERFRATIDENH D, APAT AV Oh TG RERICHT HEEEEEZHL T
WBZEAHBALTLSO T, RETHMAMEAR ORI REREERECET IRHAET

-7,



F=E #WHURSOER - HhEEE 0T 5 HRAREE LB EOR TR

APA T4 9B hTENIE, EBEELVSHEH/N)7—IZE YRR FOMEERERMDS
HAMRZTLZICEHATETHLIEOD, HAEDLHEAZDLETHEMERERICK MG
EhoHAMREEREETELEVILEFT TRz, ChiE. 2F=EH 15 FOMKLHTT
BL.EBICBRFEDHARA VNV BREREOHZAPATA /O h TEIVIEEBBL.
—EDREGEEERICHET L LETE LTV, MEERLIBAOBREIL, KFARIC
FIRT H4AEEHMEXEBRICERSE. APCHARRS LT EOBRRRERICADL SIS F=
10 Bho 15 AOHRFERLITERTIRMEZET S LTHS, LHL, BHSLIEL,
Z< OMEEEEBERICAVLSATLS/N\ FOSLPORAEBIRICE T 2MEOIRBERE
BRI L. BRARICTARAGHSFTHLI AR (HFE 6,0000 OFEHE
RS (Clg  2FE 462,0000 OBBEHFICaIFO—LTEHILIEEETHD LIE
BLTLS (G0), APA T4/ 0hTHLLBMEBEO—ETSHY . MIIERA L L TR
[CEMGEEFEMEORBIL L. BREREREREZRBICHS LEAREERT L LE
RELGIKRICBbhiz, LALEGAL, MAREEHEIEHN 20 BEOBEARIOHXr—FR
EHLREYII>TEY. TOR/ERSOVTIARITTHLHMARFESEE L3I =89 membrane
attack complex AR EITWRE S hiE{ b, Ff=. LoAFERIESh BB DFE
BHT#ES EBOTEWN EAHMENTLS (69, 70), LizA-> T, HER~NOHERL D
i - MBCEE A ge & Thid, MEEEBEKICHAEREEAGEST H T LEHEEIC
whEHFEIhS, TITERETH, HIEEELBEA~NOMESES - TREEMHIC & 5%
RERBEOAIREMEIC OV THE L=,

$E—fi APA(Ba) T4V RE—XDOWMEZER - HiEtEEFEME

E_EETHOERND., BRERERHEZVDELLITILOICE, ZERERICL S
BECLCHVTREZERFLEZAONSHARDEHILEZNFT I ENRBTHDELEEAD
N, Ff-. BAERLSOPICE, BOTREEICZLOLWAFELHEET S8 (69, 70). H#ia
BECEEOYEESR - LT LA E5 L. ARSI PERRNIZER - R8T
BDITETHIRMZERCILIZKY, HAMBEZRAEARERIZISEENICRHMLS 5 LH
FEh b, ECTHRE TR, BENE~OYMEES - IEHEZHST 58T, APAT1 0
HTEIRABETILF BT ILTH-LI-APA Ba) T4/ AE—X%EH L. F0iEEDE
HICOWTAPAR A o 0D TN EBRE LT,



EBERHE S UHE

(1) APA (Ba) v/ -/ AE—XDFAH

E—BE—HO ABPA T 8hTELVOEEAZZEZREL. APA Ba) Y41/ DE—X%
EEILE, $hbhb, 1.8% W/v) FTILFUEF F)DOLBER%. air jet syringe pump
droplet generator IZ& Y 100 mM BaCl, BEBPANBTT A ETTIX VBN DLIAY
AF—XZBRITBEEBITHTIIEESE, SOTLXUBNANIILILAIBE—RXEHF
2 28,60000.1% (w/v) RULYIPUBBRPTIONEBOMEBHEL. 0.03% W/
v) FLEUEFMIILBEPT 4 SREBONEELE, 512, S0 01 % (w/
v) RULUYPUBEKRE003% wW/v) FILEVEF ) ILBRLEZREYERLT-
fzo BH. FREFTATERTHL. FRFOMTIEFEEREKICKSREE 3BT,

(2) APA T4 A T, APA Ba) R4/ AE—XDOHEER - ThEETME

APA 244 0h T/, APA Ba) Y47 RE—XEBHICEREH 500 pm DELDEAVTRE
BRE1Tolz, WiBEZE 500 pl OEEEEKE LLHIITA/OTRAMFa—TITEY, 0.05%
FITC-F%X +5 > (Mw = 77,000, 148,000, 484, 000) A& 500 ul #mA. ZETIRE DS
L7z, #R& SBRE 0. 15, 46 HRICIEARTEAD FITC-THFR S 0FEB - HEAtEZE L
5L —H—FEME (BioRad) ZAWTHELLE,

EBRERESIUER

SEF-ICERLI-APA Ba) T4V BE—XDOHEFEIZOVWTHL-0. TOEREKEZREEE
MBS FUVEFEMBTHEL. PARq70h T LB LT (Fig 15, APA Ba) <
49 0E—XIX APAT A BHTRILERIRIZERE 500 um OB THY . ZOREIZIE.
FLEXUEBER)DLDUSUDAF 2 ar Ty I RITEYBEEINEZEREERELTO ., &5
[Z. APA (Ba) Y4V OE—XRFEIE APA T2 OA TEILERRIZESHATH ., Th
FTICHEESIE. APA YA/ Oh TELPERBEERICBN-HFTHD L FREEALTY
%, EHIT, REBEDELOHERFICEREALICZ RV EZFORENDVLEL, £KES
HITBATWREVWSBRELLSATNWSZEMS (T1, 72). APA Ba) T4/ RE—X%
APA T4 o Oh T ERKIZERBEEEICEBh-BATHD LS LT,

APA 745 O ATHILELTAPA Ba) R4 7 AE—XQHLELEHETSHE. APA T4
SO0hTEILORBITIERTHAIDITH L, APA Ba) T4 UV OE—XOABPITTIILF VBN
YO LFNIZEYFEENTW =, . COTLXUBNYIDLTLVITEFRIZENTE
RETHY. RUBISEYZOT M) v I RBEFHBTRETH D, LA > T, Ml


















































































































